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(57) Abstract 

Resin compositions containing polycarbonate, polyarylate or a thermoplastic polyester resin with a silane clay complex. The silane 
clay complex is prepared by introducing into a swelling silicate a silane compound represented by the following general formula (1): Y^iX*. 
n , wherein n is an integer of 0 to 3; Y is optionally substituted C U25 hydrocarbyl; and X is a hydrolyzable group or hydroxy, provided that n 
Y*s and (4-n) X's are the same or different. These resin compositions satisfy at least one of the following conditions: (a) the silane clay 
complex has an average layer thickness of 500 A or less; and (b) the [N] value is 30 or more and the average aspect ratio is from 10 to 300. 
In case of polyester resin compositions, definite conditions on rheological properties represented by T| e -3r|, At| c and J^r^ are to be satisfied 
too. 
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(DRIFT) T?mfe-?2>Z\iii)mikV^o 

VTi'7>ifc£m&m**>&2kis* m,mvftwz. Mxmmmm (saxs) 
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sa^S0Tistt«> ««wfc»o. imag&T&o. $?£u<teo. 2sa8BT& 
3sic«kDjgF£b<tto. 5«gira5i9, s&K:HW9F*b< «i. oaagUT 
»»rc*0. ^i<«4 5fiagBT»o, «tw£b<fci4 ofiag&T&o, 

£Sfc:#£b<te3 5«SgBTfc*9> #IC#£b<tt3 0M»£fcS«fc-5fc:«l 
15 SStlS. 

5 0«a^&®X.*t^c^©^m*3«t^)SBJ14^»^t> 

20 *#0. iaa8Mc*TfcS£*«W«rtt, *5J:rXEO©efc##l*# 
5Fas#£fc3»£j&*»tK 5 0aaS5&jSASi:SMtt^«t^M¥«^»?&: 

aoTis-fii^ o . i SMaur?** trt»tt*j:rflBi«ftfttt©*«»*3»^F 
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lli%T»0, 0*b<«O. 2fiS%T£tK J:0^b<li0.3ii?(;T? 

$e»tC-®^*U<«l. 0aS%T*«9, ij#(C»^b<«l. 511% 
ft<S2 8liraO. «fcO^Ktt2 5li%T*9, 3&fc#*U< 

tt2 3ii%^f), mzmzv<\£2 omm%£i&z£?izmm2n2> 0 z.z. 

S K 7 0 5 2izmCTMl&'£tl2>* 
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>*fe±I^0^7X^^ hlt\*s ft&mzfcl 0-3 0 0T?&9, $?£b< 
S15~3 0 0^0. J;l9fi : ^U<«2 0-3 0 

7UW-hMM(^^TH ¥^7X^^ hJt^l 0**r?£££, AIM 

e - 3 77, At?,, *>£tfJ e0 • 77 0 <Dgc«^m^O«5IBtC^^^Viii^feD, 
0 0 t J:0^:#<T'b^im« J en^±»^^V^c8e), ¥W*^*hJfc*3 0 o 

#&&Tf&£;£T [n] mz. mmu^.m<Dmmi o o ^m 2 i^i^, 0$ 
tt*-^ KJgom^fifiit^^fc o <Dftmn?&t it^g^ns. *ft9i<z>ftfjB 

tt*«IC*lt*->9>«6±«^»© CN] ««»Ktt3 0O±"C»0, » 

[N] 0 0 08**i8A4t, *nEJU»*»«*>&fc<fc*0"fc* 1 0 

0 0J:0;*:#<-r5&g«ft^. 

[n] -fit«, &<D&5\z\sX$i#>t>nnz>* tut>%s mm&m* 
mso i o o nmmoimwmzywmv* m^^TEuuaxmBv 
tzm±x. mm*i o o um 2 <D&M<nmmizw&?zi/7>*ii±m&4£<ow.T 
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TR&L, MilOO /zm 2 t3^#bfcffi5 [N] ffifc UTfc J: tot, 
[N] fit*. ^JIMmj«^TEM^^i*2rfflViSCtJC«kt9^«<bT#-2>. 

6A£TFT?*tK fftU<«4 5 0AP^TT$0, <£ 0»*U< H4 0 0 AJBTF 

U<tt6 0AEU:T*D. $^i:}f^b<«7 0A^±T$D, McEr, tfc'JXX 
^;Mtfmj8tt£&b*Ttifc* 1 0A£ <, Jf$Ktt3 0A«kl5^f <, 

0 0 A£TFTfcO, Jftl<ttl 8 0 0 AJBAT^O, J;«9« : *L<«1 5 0 0 
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UXX^WJWI**^*^***^^ «*Ji»««2 0 0 0AJ;D**V»t, ft 

b<te5 0A«fcO*#<> <fcr>$?£b<«l 0 OAiD^cfK 
ttlfcM-OKfrlftHwM^lRl'rWB 0 urn- 1 0 0 # m»G>«*«JH-S«JDtaU 
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ft*. 

#fi*6^7) e< i:5?»r^0 3fgfflT'*^3 Tji:©^ (77,-377) mm<Dm 
1.13, P. 1 3~2 3lCfe«$tlTVi^). 
$<f5) (C#oT#^3teSOffi^#<75:ofc^3 77 \Zi&r3 

3 77^e»^:^<3j[^±^ofco^ic^#ffi^-rso -r^fr-^ msMRflsttasft 

V^-&OT7 e - 3 77 «0£rFT&D> ffi#, M^-fl:1475^smii©77 e -3 77 tt 
0<fc9;*:£<> S*®<fcte^ii5Viai:-e©ffl[«^:^^o tj,- 3 77 &m&m<t& 
<Dt$m 0 f#£ <D \Z Z. -5 b Zc3 S K J: 3 . 

©#fttt«©«3e^jStt, #i¥9-l 1 3 0 3 8 -^(ClHSc 2 tlTc^m «o T 
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5£ (6) fitBWftftS 0 O^-f Offi*»*P o**^*« 

p 0 - (p.-Lx-Pi -L.) / (Lt-L.) <•€> 

7j e = [9 (n+1) 2 Po 2 ] /3 2 7jy 2 (7) 
e = 4 7,7 2/3 (n+1) P 0 (8) 

n^/ty-o — f >r-y?XT*D, 5* (9) T^i^n?). 
Tj^cyn-i (9) 
c ttitUre**. 

KtlWr«ift©W«*«^-*ttC«kt)A (1 0) : 
D = a^ (10) 

(11): 

„ t osb«« (11) 
T?j5(KbT b t q £3£ffif -5. 

e = 100 (1/s) U#©7],£, y=l00 (1/s) Pt0 3j)t©f (7j t - 
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b* 100«-3a« 100" 

«Eot, *%wo-&vx-XT)itism&f&®'vfe* ias2 8 oic, m&mmi o o 

(l/s) -V<D&&mm<D&&V t -3 7?«, 3 0 0Pa-s£U:T&D, 
b<«3 5 OPa-sJBU:TJfe!K J:Olftl<tt40 0Pa-s£U:TifeO, $ 
£K:$?£b<te5 0 0 Pa'SfiliT^t), ^I3$f*b<«6 0 0 P a - s£U:T 
77 e - 3 77^3 0 0 Pa-s^T?S-5<h> RtSH£*5<fctfj£7W'f ZfrUE 

<D&i&mmtsit>tiz>Mmtf&2>* ±mmizmzte^&* 1 5 0 0 0 p a • s m 
jwMMBfi^Ttt* iaS2 8 ortw^viT. s*i£fii 00 a/s) tcd 

77 e tM*5iS 1 0 0 0 ( 1 / s ) -V<D n ,<D&A 77 e # 5 0 0 P a • s £U:T?& 0 * 
$f^U<«6 0 0 P a • sJ&Lt-e&O, <£0$?£U<«7 0 0 P a • s£UiT?& 
£. A77 e a*5 0 OP a- s *Stt:fc*tfj*»lM *;Wfc£©l£# 

14^a^t>n^«[6]*t^S. ±IS<B«#tC^^, 1 5 0 0 0 P a •sgm 

imttME©*"?** j. 0 • 77 0 w:, «jig(Dg^:iS»i^raomsT?*D, m^o) 
7>^j (t)ii^ d2) T?^g$n*o 

J (t) =r (t) /a (12) 
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-^□>y^-f7>X«, it (13) (^.fcSKifi^lftt^Sn^o 

J (t) =J e0 + t/JIo (1 3) 

J e0 » s l E «3>^ r 7'f 7>^» 77 0 teifn#l$fr3teST&£. tot, 3£ 

^-rr>x j e o&*iBu a^«#^e>7}o^tn^"^« s (i3) <Dm—m 

(j e0 ) (t/ji 0 ) »fflttSEJB©*#S&3rt". 

^ot, i&&2 8 0 'J XXfJ J e o * r) 0 \t. 

0. 8 8>£U:T?*D, #£b<«0. QTOLtTfcD. «k 0»*b< tt 1 . 0«>K 

J e0 ' u.^O.S^HTWi:, jHMi4*5«fc^^^^^i:<Dfi)c 

<ft>Z>o 

^fe-r *> ©I? * * . # u 3L7>T)vmmmf8LW * t ~> ^ >tt±m&mz, 
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&Tf\Z (A) ~ (C) ©#X8*l¥IBK:i£'<*. 

X8 (A) CfcHTRk ^7>tt±a^ffS» J*»ttfr<^*$HM***« 

t#tofi^j««ti*r«. aatt»«ttuT»*, **/-jk x* 

>^U3-;k i, 4-^>v't-Mt*©^ , J3-m T-feh>> 

5^ft«^xx7-jwt>att«t«tbTflEffiT?#s. c:ne©att*j«tt¥aiTffl 
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*X»0«^**M^ft*n*nSAXSTM£U En&©K-*Aii*B 
fca^lc— «tcjR«T?IB^*n* , bOTtt»:Vs*«, it&O. 1—6. Omm^li 

sat a z.t.\z^x s yy >^±m^mm *> . 
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lr>*£tt, a»©H»E»*«a«lCtt5 0 0 r pm£U:» $?£L<«1 0 0 0 r 
pmJEJLt, <k0#3;b<«l 5 0 0 r pmJW±> S^l:»tb<li2 0 0 0 r p 
m£U:K«)&>» fcSWi, ^W13«3 0 0 (1/s) JBUs* ^KB5 0 
0 (1/s) «fcD$?;£b<«l 0 0 0 (1/s) &>±. 2t>\Zff-%.V<\t 

1500 ci/s) &s±<Dmmmm&ta7Lz>o \Bifc&<D±mm$m2 sooor 

pmT^O, W»rii^-hlSfii«^ 5 0 0 0 0 0 (1/s) iRtJ; 0 

So 

*m&ttfRfo-tz zt\z^ TMf&z tin** 
Bm&*^mM.*\zmxznfci/7>mt&m^z\zjmm. ti^^jv 
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®ii<Dt£t>tz2>5ifo\t. -mm.xftMzmft'rztf* <&&\zfocximui,xb&^. 
m&*ffixmn\£<i:M\zwifeztio 

m*-tftizMitz>&5izm&znz> B &&x$>2>te*>& mmwgm&z&Tz 
mmzizo. itf>£>2 o oa»§i5T*D, #£b<«o. 2tf>s i 8 oafigUT^ 

1 4 OSSSTC&tK 43MC$?3;b<rao. 5^e> 1 2 OfiSgBT&S. >-^>^ 

<dx. 2oomm&£K>&<mijQ?2»&m*tt^. 
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oorpmjgu:, &zwt3oo (i/s) ^±<Dmmmm^isax^o mmo) 

±IStB2 5 0 0 0 rpmT?feO, #BJnIS<Z>±P&ffite 5 0 0 0 0 0 (1/s) 

m&*^m.m^\sT^ttmm<Dnm • mmmm\tmi^±\zm^vx. mm* 
©»>7 >^±m^w<Dj&mmm\t, >^±m^mm^<tvxmwimz^ 

igMOi^ am (A) £fcteTiE©I5g (B) <bL<teI*§ (C) K&t^T 
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(A) £9*), 1M (B) lC*5ViT**l^5S-rS^^aT?&D, ^it^KCDm 

Xg (B) T7K<&^-rs«^«. -t©«ft:IW»*SVt»:V>©T?, Dt*J:<4FA 
^Jicdx*! (A) c«5t, Wa©tt±#fM**a«U»*. 

flE#*» 5a«*is i aeutsaisrrs. 

j: * & tt J?* >BS*t£-4&oxx 5\n/«M£tt«s*k & 6 tffc ;Wb 
±fl3©-tn^tio«a^uTo«a^afrtJ4» isi^yT-osis 
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fztg. fta»Ctt0.4 (d 1/g) $?l£b<«0. 3 5 (dl/ 

g) ck»9»^U<«0. 3 0 (dl/g) £TF-C&<5. 

^mi4^uxx^;^iii©(£a^s^st#^s^i'^^M^«xx^^ 
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smznx^zafi* &b\zj&vx. ±&<D^7.T)v&mkWk*&tz.\zmMisX®. 

mmwztttemxmizmmTzm^ #±wft<omBmm\zmzmfet<tii3i 

0 ommmzMvx. *!i±#m#£o. 0 i~i 0. 

OlIS!/^, $?£U<ttO. 0 3-8. OSm^/^ £D$?£b< f*0. 0 5- 

~6.o mmw/ftxmwimz£f£\*m$:M \zmtrr*. 
#uxx^;^«ic5«^^ a^tt^y-r-oiML smut (tyT-iiMf^ 

E) , ifEM-g-^y^— ©IXrJV^ISiS^ (IXfil'MW > XXf 

stt^v^o fc-ox. m&mm\zmzi&&t<tvte\ f *ifi* &&v<\zi ooicot 

£K>ft&L<\*8 0T2&TFX&K), £StC#i;b<«5 O^TTfcSo 
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mz, im <c) \z^x. a^^i/^u^-^a^b^So s^fcfcm 
icGs^sn-r. mi$~f&izftt>n2>®m<Dmttm\z£-oTf3iisnz>o 

•fcmtW. T^YikSm* TJVn^—b. 7iy7-hOffi. Sb 2 O a> Zn 

b^Rff^OlSffl. ffcto-fe, fh5hHn77> (THF) &mz*.Z>>f)Vrt- 
= I-y3>^0?h^77^ (GPC) IC*5HT, 4 0 < CT$l5£b*:fiS¥i$ 
^fiMwAt, Wi^UXfl/^-C, ft«»CB1 5, 0 0 0-8 
0, 0 0 0. $F£b<&3 0, 0 0 0-7 0. 0 0 0 tUZ> <£5 \Zft *>tl£o 

Lfc y7 x/-;Vt, AO y >fls0Mb**fc b 

|B(DXX7 i ^^C0M^i:P^(0M^OlS$fett2aJEA_ti2:^ b#£o 
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#|JTU h«HIW*»5*l*. JIOS'&OISJC, JifEcDT-fe^— hfls2:RI«© 

^Bif^^lSffl, -Tfcfc)^ ^7 d n tfc;i/ A}g t~ cfc <£ y ;WN*- 5 x- -> 3 > ^ n v 
h^97>f (GPC) C*5ViT, 2 5t«bfcll¥^^fiMw^, 
^WJX^l^^T, ft&WKtel 5, 0 0 0-8 0, OOO.^tb 
<«3 0, 0 0 0~7 0, 0 0 0 Lf£Z>&Z>lZfft>nZ>o 

is (o tr^wsE'&tt, nsnsrift^ffltt^ux^^wifKo^a^ 

±^bfc0f5tO«ffl> Tftt)^ 7iy-;V/fh7^0DI^> (5/5lI 
it) H#*i**ffiVvr, 2 5rT*3ebfe*HM6*^ ft*WKtt0. 3-2. 
25 0 (d 1 /g) T^O, ^Ktt0.3 5~2.0 (d 1 /g) 

^KttO.37-2.0 (d 1/g) TfcD. $ £KI$?£b< 4 0~ 1 . 8 
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(di/g) ttzz^sizntinzo 

aB©«MBari&»o»Jfi^K^^sia (a) (b) ^^Mnsi 

mu±<oi:mz£iTmw$nnz. zwrnmiz^TmrnT^zmmz* nm 
(a) ->7>^«i©i, nfw> as, 
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±*^3^*bfctt±4M»#JWPIIt*n»*. ±BE*fi±^m^S:> IS (B) 

7tHD77> (THF) , *M/XM^rJ*> (MEK) , KU5», N, N 
-^f»A75H (DM F) , N, N-^Wth75H (DMA 
c) » N-*^fc!DU K> (NMP) fe£©«ttlMi:7Kt©lB'&»lift5MR 

jt&m\zmm. »$Mt:-r*. Attire s^^ft^tj&K&s*™*, 
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P>->>X ?c^=fA, *MHt:/^:xA. a-^-i/7^>o#^a 

2a^±Oa-^-l^7>C>C0^fi'&#: (^>^A, ^D^^, ^7hfc 

>x;i^ ^U7ixi/>x-^;mjj§, #'J7-fe*-;HSMg, #ui*- 
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Ki^Q, JUttttti* «f«6«ii t i:IWf«!i*ii«>3#©«tO*ii.-3ii 
7j e *t5 OOP a • sTf**Ht. ¥«3 >^9-f T >X J . 0 
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• : wmm m m<D&M?**-)v dmc tm?) *m 

• imvtt)V\ftmm <«o mommv^fr dec*:**-*-) &m 

Si) IPCtfFT) zm^fro 

^ 1 m p t b p t^-r) &mwc e p t b p tt^swaa! t 

. lfxkHD+->IfJl/fU7^l/-h : BtAi^5*JV (#) ONISSO 
-BHET^V^c i&M, BHETitt) «. 
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1, 4-BD^i") . 
0.6 3 (dl/g) SrffiV>fe PETttt) . 

GSftfcME 10 0, n-y^S^V («0 > JKiBffiBil 2 A) * 

OMQ ft. A- 1 1 2 0 (BU* A 1 1 2 0 ch^-T) 
(#) fi. A- 1 2 3 0 (Off, A 1 2 3 0 hWt) 

. j-r^szTuMfrVV^h^z/yy: 0#:i— (#0 (DA— 1 1 1 0 
A 1 1 1 0 t^-T) *fl§V»fc. 

1 7 4&JBV>fc A 1 7 4 t^T) . 

. r _^ij^H^^yDh!;UhU^ h*->->7> : 0*3.—*- (*) * A-l 
8 7 (OT, A 1 8 7 

♦ isy^mm : 0*m^m^ <*o ©t- i 9 sh urn* t 1 9 5Hi^t) 
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fW>i"J 3-;^^'J ^^X-r^ : SR8EG) PEG 

m&M 43 £ ifc WJ & tf -5 M^fe £ ETRw T^cf . 
(FT- I R) 

i/7>*A±^#1.0gSfh7kHD77> (THF) 5 0mlt:iHnU 

i/7>tt±H^lmgtKB rifft*J®2 0 OmgtSW^CI^lfc 

(g^IM (#) , 8 1 0 0M) £JBV>TSSifl8re«j£b;fc. &£lJSgtei&#:g 
*Tfca»bfcMCTttfli»£ffltr>, ^«?tltt4cm- 1 .X^^>lEl*ttl 0 0 0 

1*50-10 o umommwfr&m^fro mmmm^mwim (B^m^j e 

M- 1 2 0 0 EX) &m^s 0kVT^4^~ 1 0 07ii^X'^^> 

ja^MTSiiSIiRl, tt^ft ( CN] fit) . JiJ£*3«fclflK£, @& 
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[N] «©«3feBaTOJ:5CbTtfofc. *r, TEMfgLhT, S^bfe® 
8U 0O/tmM:j|»Ufcttft CN] llitfc. 

>/tA3££ («0 »©3t¥«fWHBH-2) ftffltiTJ:Ctn*©*tt*e CN] 

fc£U &gtaftCT. t>y;H4LINKAM»0*yhXf- 
j; T HM6 0 0Sffl^T2 8 0-3 2 0*C*C*l*2-ti:, 

(/j\Ax»ia*ffe (saxs) {c«fc<5ig®p^Rioa>j^) 
x*ft£&it os^ma (#) ss. ru-2oob) */bh, *-yyh.cu 

Ka», Ni7>fM- !E4 0kV, MM2 0 0mA, iS^2 9 = 0.2 
-16.0°, XT7^=0. 0 2° ©aS^^-CllEMPBlPS&SI^Ufc. 
&®P«g[iS«> /hftX»H«fk:-^A««B rag gOSfcfcftAUTlMlLfc. 
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#u*-#*-H«fiB»jEK«i*«jft (12 or, 5mm> i-frc mmmi s t 
(D&ititimm <*> §bl i s - 7 5 e) mm&ms o or, 

^^e, i o MP a . #tfflitg£j5 0 %<D^#Tltai^UT, -*m#«J 1 0 x 
1 0 0X6mm©ttlftH-&fttttU&. »&nfc!Oim-©tf ^T<D 
HDTtfE-r) ASTM D - 6 4 8 fcftoT»£b&. 

4? u x x ^ ;u$flW&f&$5 couth ig&i&m£i 4 or, ^m^^o^ii 

1&&2 5 0-2 8 Otib^mi ±EtH*KiaiJ£Ufc. 
#U*-#*-M»*»««*ft*» (1 2 Or, 5I9IB]) bfco SW&JBE7 5 t 

(Dmm&i&m (Mizmm m) m> i s - 7 5 e) &/b<^ ^iiMiag3 0 or, 

y-^ffiO 1 0 MP a , tJffliiffi£j 5 0 % ©^raMl/T, ^fc^J 1 0 X 
ASTM D- 7 9 OtC^oTSd^bfe. 

^ux^x^flisa^^o^Ttt, ^ias^i4or, #ttb^B#omig 

Um2 5 0~2 8 Ottl^H ±fBt|Wlfil^ l J^Lfco 

-m=f- (W) tlS©SSC-5 2 0 O&itfTMA- 12 0 C£flH>, 2 OrT 
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3 0-12 O'COlSfflW^^I&Sr^ttib^- 
(SO) 

#y*-#*-h»KIM»*«J* (12 0*0, 5B#M> §««fiE7 5 

toHmaam (M^mm mm* i s-7 be) *»v», aiiks or. 

^J!Miam3 OOt, y-5>ffl» 1 OMP a, »Ui5i«^5 0 XO*frTf»ffl«» 
UT, TfStttl 2 0 X 1 2 0 x lmm(0¥«^IS^)tSr^Mbfc. ¥®-tlC±iB 

ofCKmm. sooa«t*fc. -r&*>i>. t»H-o4PPi©rtoi* 
tags or, ^ia«2 5 o~2 s oictumn ±m&:ftmzm&vit. 

pyvvm&MiKto^-X (M) TMUfe. 

S K 7 1 0 3 \Zft?TWfc\s1t. 

*©*frTft*Ufc. J££iKJ3mm<DJ I S 1 ^>^«W»frOl'<«W 
*AftVm*tt> ftftflttf 0MO *©*SfiSH- ;surfcoml500 
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(GPC) 

5/(m7^^ (PTFES) TlSiSb^, #^Ai&^4 0t. ^t'J7- 
*gg|^DD*;WA> SfE*lmL/^> ^>yi^y3>ll 0/iL©W, W 
ATERSUGPCfflHTil^fT^, U^l^&IMCTfiS^SHfS 
(Mw) &j£sbfca 

wimricfcfc^T, i/7>%i±m&mz&#:Tz>iififtm\z. j is k 705 

&#0. 6 PBT^TSO. 8 OK^LfcBfj&iU Stfc^ffl 

mznfztfV3LXT)imm®.!&w&$im (hox:, 4b#w) bfcm, mo 

Omg^lT, 7x/-^/l, 1, 2, 2 h^^oaX^> (1/1, 
Sftit) M&mm2 Om 1 fciq^Tl 2 O'CTf^Ufc. ^^D-^MJteStfS: 
ffl^T, PET^i:SUT«itM2 5t: 1 PBT^CHLTttilJ^aS2 

77 lnh = {In ( t/t 0 ) } /C 

fc«U 5$*, t«^(Dfit, t 0 «ig£jg&<Z>*£>te, C»gS (g/dl) 
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#UXXT-;HlflBaric«*» iag2 8 0X:> ^4.9XlO 6 N/m 2 0^ 

5mm<E>R«££«J9tfib, «)£ffitt»tbfc. 

DSR- 2 0 0) fcJBt^ ±Etm63->7>H^-MCtt$*, 

5 0 N/m 2 ft tMLXmUmztoV 0 S&tt, ^'J-^>^7>XS2 8 
0*CTa!l^bfcc 

JtE©«fc5KbTW)£Snfc5£ (1 2) : 
j ( t ) =r (t) /a (12) 

^Stl-S^J-^^MT^J (t) O^'J-^ftJS^ (13) : 

J (t) =J e o+t/77o (1 3) 

D x = lmmO^ (^tlft^V^-ft^) tL 2 = 0. 2 5mm, D 2 =lm 
m(D^-f (z.ti&M^P'i ftflfcOtttt* /tW^«kW^2 8 0ti: 

tttT, ^n^nfcn*o#ux^x;w»iB»«R«ift«i&bT«iiS'a-a. * 

|ipf{C#bmbT#Bfn£gS2 0-2 0 0 (1/s) OfBBBTffi^ii* P t 

*a^p 0 ^ (6) ftffl^x^aibfc. 

Po= (p ! -Li-Pi'L 2 )/(L l -L 2 ) (6) 
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-tP: fcmv^-r t~mi£2 nfcjE**^. p 2 ttfiv^ tsu^s nfc£E 
#**«n t **tra*a**ia. *-n^n, a (7) (8) Tirmsn 

7j = [9 (n+1) 2 P 0 2 3 /3 2 ^ 2 (7) 
e = 47} y2/3 (n+1) P 0 (8) 

n «/ir7_p— ^'^i'XTfeD, S (9) T5£S£n&o 
7 , = c y n - 1 (9) 

71 = 3^ (10) 

1 1) : 

Tj^bC" (11) 

i = l 0 0 (1/s) Rf<D7) t £s y=l 0 0 (1/s) B#©3 tj <h<Z>^ (??,- 

3 7?) ^*%Hjt?^5S^®{bi4co}i^t7a:^. -rtefc>^ 

b«100 Q -3a-100 p 

^wo^'Jx^xJWWiBfiricwsK* (14 or, 5mm) vit'&, mmm 
7 5 1 vtomftjem m) , i s - 1 5 e) sjs^ tam* 2 5 0 

-2 8 0*0, y-^lOMPa. S*ffli£g£a$ 5 0 %, »JB3fc«a»ffl«HBI 2 
0®(DgiWV^fe&l 120X120X1 mm©¥&ttl*W>i'&4ttttriH£l'fc- 

^M*6 0. 8 0, 1 0 0, 1 2 0*Ci:l/T, ^ft^tKDUmX' 
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#yx*x;w»isfijfc4&** sh*ee7 5 towai^ (^^«« <#> »» i 

S-7 5E) *tffl§i&K2 5 0~2 8 0*0, 1 0 MP a , ttffl 

jg^ 5 0%OftfrT?^3l91 0X10 0X6mm<At£&fr£M£iiJ&J£bfc. j£ 

8 0, 1 0 0, 1 2 0*C<hbfc. 

mmm 1 - 1 ) 

US (A) 

7 0 0 0 g©<^->35«l7KCl 2 5 gO^^'JDW h&JD*., B#*it 
«g (#) MOS^5;VSfflViT5 0 0 0 r pm, 5^f B Wl/t^tfc. 

1 4 gCDA 1 1 2 0 &lRXXfrt>Zt>\Z. ^1-1 l£^bfc&#Ti£#-f £ 

»rr*iL£K:J:?>fTo&. IMtMU-ifc*'*' (^Jg^Ji-2~i-6fel^ 
o #V>T?1 0 0 0 gODEC^iOX.T+^^-&b^:S^MbT7KSr^* 
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(AS i-Mol/DECt»t) ^SUfe. &±%l&#4 I .0>S^>)&!i 

±&&w.<z>&wmmu* >iooAT^ofco 

IS (B) 

5 2 240 g©BPAt2 0 0 0 gODMC, 2 0 g Oy^fJVXXtW H 

£3— -h^— ^KI&AU ia^l6 0t:, ffi37kg/cm J (6 8. 6 MP 
a) , ^^^XTAyj>^bTSJt>$-li-'5C:<J:HJ;oT» BPA<Z>EX* 
^^XX^JW (l^^l/^'JT-a £*TT) Silt, 230-240*0 
1 8 0 r pmT?8Scb<ii#Lte#£X*I (A) TmMbfc&±#«S:#A 

io si-Moi/DEc &^^in • m&vfro i&±ftm&e>mnamm\t. m 1 3 
0 0 g/&tPisrr&£. 

Xg (C) 

£/£ia^2 3 0"C~2 4 0^. ltorr (0. 13 3MPa) 

15 h8tlgf&jdc«&£?#, Mbfc. &iftm&£ZS&&&* ^l-2l£^T (§«i«J 1 
-2-1-6^)^) o 

mmmi-2) 

1M (A) H*3^T, Al 1 2 0©M£8 g<hbT«&i£Klc};oTtt±#ffc#: 

(as i-Mo 2/dec) &mmisfz&.9vn. mmmi tmrnzm^ ~>^> 

(fHJ60ill-3) 

Xg (A) K43^T, 14g©Al 12 0<Dftt>K)\Z. 22g©A1230 
(^fc, pH3. OT'Mfrmhfz) &m<<\ W&mz£-oT*fi±ftWLft (ES 
i-Mo/DEC) £HSaU£:JeWtt, HJSMlt^^T^ (fcj£U 3f£±# 

25 witiwmmmte. 151000 g/mm-c&z) , ^>&±$£-#£^rr* 
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(Mmmi-4) 

2 8 gtl/Tt^i:«koT«i±^ft (ASi-Mi/DEC) £ 

fBSJLfc tt±»ttflctt»0'>9>tt±*'&#©JKiiilBlH»> 6 5AT 

XS (A) 

«6«liH*lCbT, M«fefc:«fcDAS i-Mol/DECSWUfc. 
X@ (B) 

^-hWIBoK^tt^/^-^SBPA (2240 g) , ±E«i 
±ftWL&AS I -Mo l/DEC:fc<fctf2 0 gO^^J^XtW 
j^v— ;7K:«AU 1S1601C, ff^37kg/cm 2 (6 8. 6MPa) , 

^#strr* b p Aob'zxf«xxr^siSifc. 

(C) 

#V>T, HJfoi&£2 3 4 0t, iffSl torr (0. 133 MP 

X5@ (A) 

3 5 0 0 g <M 1 6 0 gO^-tfTFSDD^.. H#*f$ («c) K 
OfiSSMffl^T5 0 00 rpm, 5#H«#bTffi£bfc. 3 0g 

©A1 2 3 0fciQ*.Tj&>&3&K:, & 1 - 1 fcSbfcfcfrTtWW* Z. £K«fco 
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- 1 ctk-t. 
m (b) 

2 2 4 0g©BPAt2 6 2 0 gODEC, 2 0 g^v^^WXX^IM H 

^.^p-^cgxu, ffifttti i 5W»i:^tfc. ^ctiT, m \ 1 

S'CtCfl^ »1 8 0 r pnrML<«#bfc*«5ie (A) 
II (C) 

Ul 6 0t, 7 k g/cm 2 (6 8. 6 MP a) #V>T, 
£*fci&g2 3 0*C~2 4 0*0, ltorr (0. 1 3 3 M P a ) 

OttSMl-l) 

SMBl/fc. 1 - 3 K^T (itlS^ 1-2-1-5 bm&) . 

(JtttWl -2) 

Hft±^m^AS i -Mo l/DECOttfrDlC, 12 5 gW^^'jDt 

12 5 gO^^'JDH MCI 4 gOA 112 0*Xyi/-*ffititI 
SflWU ll^r^-&"rs^i:{CJ:oT : E> ; EUP^-r hSr->^>MSUrc. -> 
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FT-IRlCcfcOiM^b^m, lM75.y&> 2i7$/^ *Z.XS**V> 

^t^As i -mo l/DEcottfrDic, ^mozy^ymm^m^^ 

12 5 gOT^U P:M* htlOOO gODEC&I^SJl'tS OOOrp 

2 5 0 0 g<DPC$jli:feJ:tf2 5 0 gOT 1 9 5 H£ 2 BMfffitfl (0*818! 
(#) §i> L ABOTEX 3 0. ^tfi$2 7 0-2 9 Ot, lel^^Sc 1 0 0 r p 
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7000 
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3500 
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160 










125 
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14 
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28 


14 
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rpm 
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1.5 
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2.5 
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3.0 
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1.5 
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1.5 




A 


26 


23 


22 


17 


26 


23 




1&7S/S 
2»7S/S 






2«75/£ 




x-tJH£ 
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(*1-2) 



mum 



1-1 



1-2 



1-3 



1-4 



1-5 
7000 



xa 

(A) 



All 20 
A1230 
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tt±5MHttt 
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125 
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14 



1000 
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>ioo 
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7000 
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22 



1000 
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>100 
O 



7000 
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28 



14 
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1000 



ASi-Mi/ 
DEC 



1000 
ASHMol 
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ESt-MoJ 
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>100 



>100 



xa 

(B) 



a(*1) 
b(*2) 

cW) 



1300 



1300 



1000 



800 



1000 



4.8 



4.8 



4.8 



4J 
388 
1563 
38 
48 



4k8 
145 
450 

98 
138 



A 
A 

/wtiM00tf s 



131 
438 
103 
152 



204 
625 
74 
98 



25B 
775 
70 
78 



361 
1285 
42 

55 



gjtfgttg 



MPs 

MPa 



139 
4080 



131 
3650 



131 
3610 



125 
3310 



138 
4010 



125 
3390 



HOT 



148 



144 



143 
5.88 
5.91 
0.995 



141 
5.02 
6.06 
0.993 



146 

5.34 
5.35 
0.998 



142 



tUBSStt 



MD 
TD 



MD/TD 



/°CX10" 



5.32 
5^3 
0.998 



5.64 
5.86 
0.998 



6.00 
6.03 
0.995 



'I* 



/J* 



/J* 



/J* 



% 



4.3 



4.5 I 



5.2 



7.8 
O08 



4.4 
0.04 



7.2 
O06 



0.04 



0.04! 



006 



(♦1)m*te7W^:fc # X7xy^ 
(*2>«*1^*1J?-b: fX7x/-*A. 

(^)«*^*^^:t # X7z/-/lAfei:i;>W*-*>^(DEC) 
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(«1-3) 
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1-1 


1-2 


1-3 


1-4 


1-5 
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S 






125 


















250 
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1000 
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2500 




a (*1) 




O 


O 


O 


O 


— 




wt% 


0 


4.9 


4.8 


4.8 


4.8 


¥«9JBW <*2) 




A 




3275 


3.5^ 


3600 




(*3> 








9075 


90^ 


8800 


m 






/wt%-100//2 




1 


1 


3 


m 


7X"**U± (*4) 






1.5 


1.5 


1.6 








MPa 


95 


07 


97 


99 


99 






// 


2400 


2470 


2480 


2620 


4020 


HOT 




134 


135 


135 


135 


158 




MD 


/TM0-5 


7.41 


7.39 


7.42 


7.05 


1.51 




TD 


// 


7.42 


7.40 


7.43 


7.08 


15.06 




MD/TD 


0.999 


0.999 


0.999 


0.996 


0.100 


















% 


2.1 


32.1 


35.2 


28.9 


45.2 




/i m 


0.020 


0.806 


0.812 


0.668 


1.506 



(*1 ) mStt7*U* , U7-a : t'X7U-HrAkv*f **-*>-KDMC)A<SlC LT»&*t« 

t**7i/-AA<0fc**jl«l.»KlAT* 
<*2) : «**IC«-ttUcA^jfc(D-e. #tm : f-<r>&&<DVl'V$®Ltl.tz. 
<*3> : «ttlC#**Uf A>ofc<DT. ^IBtttt^-tOSSCDft^fflltLfc. 
<*4) : fittl=#tttUE*ofc<DT. »«tttt?-«)fiS/5SSltA:Lfc. 
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yrFomrnm-cte* *«ih©#ut»jv— h»waj**©*i/Sit*» ttmrnto 

(^092-1) 
Xg (A) 

3 5 0 0 gCD^f ^>32&*<t 16 0 gO^t^'J D^f 0#*t$ 
(#0 »0>fi^5;H£fl3lrVT5 OOOrpm, 5^WITI^LL -?-<Z>^ 
3 0 gODAl 1 1 O&tiaZXfrZZZlZ* *2- l\Ztt&W-Vm?ttZ>Z.£\Z 

»»Ufct)OftSAXSCJ:0KilfniK*l»eU» *^THFT?tt»l 

EtKJcOfroifc. - 1 K5kT (HSfiM 2-2 — 2-5 hmW . 

#V>T* 3 0gOPEGDG$iiinLT, S &K3 0#M«#£tttt&«» 
*»5fc{tUfc. «»»5Rfl2Ufc*K:THFT«5#Ufc , b«>*FT- I RM 

1 4 0 0 0mLfci$&«9*«r?-h# (5 0 0 0 r pmx 3 0^) KS'&U 

^9>tt±tt£#®*™iK«* >1 0 0 AT^ofco 
XS (B) 

^^B^T, ±J20«l±»»#'fl:. 9 4 5 gO I P C43«k#2 3 5g©T 
XS (C) 

a**HiEET, 1 4 0 0 OmLGD-Y 1 2 8 0 g©tfX7x/ 

-;i/Av 41g©ptBP, lOgCMiMth'J'fA. 2 87 0mL©5 
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mmmmm.T, m\zmMvtt5U6mm*tz'f o o o.mi 
z<Dmm&mmm&'£&#i%iistzfcmm& s o o~s o o r pm«u*i 

(3U60II2-2) 
IS (A) 

Al 1 1 0©«£1 5giU PEGDGOM&1 5gttmil 
2 - l tra«^tt±$MIM£*WI»Lfc. ^£^2-1 H^To *£±#$tffc*tf> 
i/5>«i±«^#OJ6ffiWlltt t 7 5At^fc. 

Ig (B) , (C) 

(nmw2-3) 

li (A) 

Al 1 10©M20gtU PEGDG<DR£>K)\Z2 0 gCDA 1 2 3 0 
a£K pH3. OTSflTK^Ufc) &ffiV>fc£W^ HJS0H2- 1 i:^tCite±^ 

mmm\t, e 9 at&o&o 
xm (b) , (o 

mnm 2-1 tmmzn » % sku tu hmnMa&j&^isrff, fFfl&u&o 

(^JS^2-4) 
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X@ (A) 

^^UDt'f hOftfrOK:, 1 8 0 g0^>^-f h£MV>fc£*ft 

X5g (B) , (C) 

(HJ60S2-5) 
X.U (A) 

3 5 0 0 g©>T 1 6 0 g(D^> i EUDt'f B#*t8$ 

OHO $a©Sj£a;i/£J8V>T5 0 0 0 r pm, 5^»lt^Ufc. ^"©^ 
4 5 g CD A 1 2 3 0 £iJP^.T^^$^C ^2-1 [3^T^#'TrM^TS ^ t 

Xg (B) 

&2<Dmmm&&\z* ^mmmmrr. mt^vy uooomL, 945g 

©IPC, 3 5 g©TPC£g:AU 5ffI^J^> 

^3©^jjpffl^8gic, &mnm%T* 1 4 0 0 omLo-ra^saft**^ 1 

2 8 0 g©t?X:7x/— ;WA, 4 1g©ptBP, 1 0 g ©2fcl£fil#BW- h U 

l43«ttX®K^«lM^TfeS^>v ? ;WhUX^T> ; E^^A^o^-r HI 9 g 
£tfc&*, 5tMlfc. COJBIB»iWffiK*^tJ»ail/fc**«&5 0 0~ 
8 0 0 r pm*C^U^6, *2 0»lPffi«»^63Sr«»^*;i/#>KO*flS 

>mm&. mmzm 3 ©swb«s*> s 7 x y -jwt&mvTM u zkj§ 
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J»3ll#IW:W*TSrFU&. 
xe (C) 

(i±WJ 2 - 1 ) 

- 3 (Jfc«09 2-2-2-5 fcfTO) o 

Ot$fc#I2-2) 

16 0 gC5^^E>^'JD^--f hi 1 4 0 0 OmLOmtt^U 
«T?5 0 0 0 rpm, 3 Oft&W • fg^bfc. tt±#tM*©ft:b 0 K-hBiB£tt 

Ufc*fc0i|2-3) 

1 6 0 gO^^UDt-f K 3 0 gOAl 1 1 0&£tf3 OgOPEG 
DGSl NfK» ^M^i£^^£-£l;:«fcoT^^>^y n^M* h£M3U 
fee y^^It^UPt-f hoWWl 3A^^fc. '/7>lit> 
^ijDt'f htl 400 0mL<£&ft^l'>£i^£&#^"<?5 0 0 0 r pm, 

2-1 tmmztfvrv u-hmmzm^Lfro 

(Jt<ftW2-4) 

-f *>S5»tK7 6 8gi2 5 6 gO^^'JoN hi: W"T 

2fftmiJ8& (a*M»l > TEX 4 4) i&S3 0 0~3 2 0^, 

®m&3 5 0 r pm©*fti:T, 5 t^0^Ti^tfc4?»J7'J 

i/-hii§3 7 o o s t±mm^m^mmmmvtto wft-rz*ft\t^>hnfr 
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(Jfctt«2-5) 

$mm 2 - 5 t PWKO^rtfcTM* b fc* U T U V- M»» 2 2 0 _ 0 g 45 J: 2 
4 0 g Q#7*Jl8i8iT 19 5H^ Jfcttflfl 2-4 tW*fri:T»Wlj«bfc. 
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A 
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75 
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xa 
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8 
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235 
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14000 
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41 


xe 

(C) 


tfx^x^— ;ua 
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8 

0 
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41 
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41 
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41 
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ammn 




Mw 






58000 


58500 
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6.71 


6.70 
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7.52 
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*Hft*&*tt[N] « 
*iarrx*9hJ£ 


A 
A 

8/wt%-100/i 2 
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93 
83 


214 
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86 
66 


272 
780 
63 
51 


125 
450 
135 
76 
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840 
60 
48 




MPb 
MPs 
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4050 


116 
3850 


112 

3520 


115 
3780 


107 
3500 


sy 








* 




/J* 


H^tt(«D 
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\ 0.98S 


0.976 


0.996 
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*£jg¥ggg 
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t 4C 
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1280 
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ffvXfiWtTIQSH 


g 
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o/UU 
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